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PROBLEM TO BE SOLVED: To obtain a polyol resin '^S^^^ 
excellent in low-temp, fixability by reacting a bisphenol, a 

bisphenol epoxy resin, at least one compd. selected from I 
among polyhydric alcohols and reaction products of 
polyhydric alcohols with acid anhydrides, and an active 
hydrogen compd. 

SOLUTION: This polyol resin, having a number average ^r^^^ 

mol.wt of 1,000-10,000, a ratio of wt. average mol.wt. to j^a ^^^^-^ v * 
number average mol.wt. of 5-50, a softening point of 85- 
150° C, and a glass transition temp, of 50-90° C, is 
obtd. by the polyaddition of a bisphenol of formula I (e.g. 
bisphenol A), at least one bisphenol epoxy resin of 

formula II, at least one compd. selected from among _ c-y , 

polyhydric alcohols (e.g. an arom. diol of formula II) and ^^^>^^^ 
reaction products of polyhydric alcohols with acid <?V 
anhydrides, and an active hydrogen compd. in a specified 
ratio at 120-180° C in the presence of a catalyst. In the 
formulas, R1 to R4 are each H, methyl, or the like; R5 
and R6 are each ethylene or propylene; (n) is 0 or higher; 
and (p) and (q) are each 1 or higher provided p+q is 2-10. 



LEGAL STATUS 

[Date of request for examination] 15.08.2003 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

BEST AVAILABLE COPY 



[JP,11-.189647,A] 




* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the origina 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS . 

[Claim(s)] 

[Claim 1] The following general formula (a): [Formula 1] 

The bisphenols (A) expressed with (R1 and R2 being the same, or differing from each other, and 
being a hydrogen atom, a methyl group, an ethyl group, or a phenyl group), the following general 
formula (b): It is [Formula 2]. 

It is polyol resin to which make at least one sort chosen from the reactant (D) of the bisphenol 
mold epoxy resin (B) expressed with (R3 and R4 may be the same, or may differ, are a hydrogen 
atom, a methyl group, an ethyl group, or a phenyl group, and n is zero or more integers), and a 
polyhydric alcohol (C) and this polyhydric alcohol and an acid anhydride, and the compound (E) 
which has an epoxy group and at least one active hydrogen radical which reacts in intramolecular 
come to react. 

[Claim 2] said polyhydric alcohol (C) — following general formula (c): — LFormula 3J 

CH 3 



Hfo-R 5 fo-^-|-^Q-O-(R 6 -0}H (c) 



CH 3 

It is polyol resin according to claim 1 which is the alkylene oxide addition product of the dihydric 
phenol expressed with (R5 and R6 may be the same, or you may differ among a formula, are 
ethylene or a propylene radical, p and q are one or more integers, and p+q is 2-10). 
[Claim 3] Polyol resin according to claim 1 whose ratio (Mw/Mn) of 1000-10000, and weight 
average molecular weight/number average molecular weight 50-90 degrees C and number 
average molecular weight (Mn) is [ softening temperature ] 5-50 for 85-150 degrees C and Tg. 
[Claim 4] Polyol resin according to claim 1 said whose bisphenol mold epoxy resin (B) is the 
mixture of two or more sorts of bisphenol mold epoxy resins which have different number 
average molecular weight. 

[Claim 5] Polyol resin according to claim 1 to 4 which performs said reaction using a cross 
linking agent (F) further. , 
[Claim 6] The aforementioned bisphenols (A), a bisphenol mold epoxy resin (B). The reactant ot 
polyhydric alcohol (C), this polyhydric alcohol, and an acid anhydride (D), A compound (E) and a 
cross linking agent (F) The following formula : A: Weight N5of bisphenol A: The active hydrogen 
equivalent B1 of a bisphenol : Weight NB1 of a low-molecular-weight bisphenol mold epoxy 
resin : weight-per-epoxy-equivalent B-2 of a low-molecular-weight bisphenol mold epoxy resin : 
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Weight-per-epoxy-equiva^m C of the amount bisphenol mold epox^^sin of weight NB2:giant 
molecules of the amount bisphenol mold epoxy resin of giant molecules : [ The weight NC of 
polyhydric alcohol ] : Polyhydric-alcohol active hydrogen equivalent D: The amount ND of the 
acid anhydride with which a reaction with polyhydric alcohol is presented : Molecular weight E of 
an acid anhydride : amount NE of the compound which has an epoxy group and one active 
hydrogen which reacts in intramolecular : Molecular weight F of the compound which has an 
epoxy group and one active hydrogen which reacts in intramolecular: Weight NF of a cross linking 
agent : The active hydrogen equivalent of a cross linking agent, weight per epoxy equivalent (in 
the case of an acid anhydride, it is molecular weight) 
[Equation 1] 

2( A + Bi + Bi + C + D + E4F ) . _ fc mQ {}) 

1000 ° S E/N ,+IE/N E +A/N*+C/N e +F/Nr-B,/N B ,-B,/N B! I 

B,/N„4B,/N„ ^ o85 (2) 

E/Ns+A/N.+C/N c+F/N* 

0.4£ " 210 (3; 

A<+B,+B,+C+D+E+F 

042s LL° —2:0.03 (4) 

A. +Bi +B» + C + D + E + F 

(4) tt^W^^fffi^Jb^-JU^tett^fiiTJl/Zi-^^ 
D =NdXC/Nc *fc(4D =0 (5) 

(5) n^m7Ji^-JUiimmj^W(X)Mit*3tTo d-oi* 

Q 15 ^ _ F £0.001 (6) 

A, + B, + B, + C + D + E + F 

( 6 ) \*±mmtpo$&&*w>$& **t. 

( 2 ) xtl* ( 7 ) SS^tf ( 8 ) xtifcSo 



2( A, + B, 4B, UtD4Et F ; 
10000 * E/N E +IE/N B +A/N*+C/Mc-f/Nr-B,/Ht,-fit/N.,l 

B,/Ne.+B«/N B «+F/Nr _ rt oc ... 

' ~ E/Ne+A/Na+D/Nd 



£1000 (7) 



Polyol resin according to claim 1 to 5 made to come to react at a rate to satisfy. 

[Claim 7] The toner for electrophotography which uses polyol resin according to claim 1 to 6 as 

a principal component. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to polyol resin useful as a toner for dry 
developing which develops the electrostatic-charge image or the magnetic latent image in the 
electrophotography of a copying machine, facsimile, a printer, etc., and the toner for 
electrophotography which uses the polyol resin as a principal component about polyol resin and 
the toner for electrophotography. 
[0002] 

[Description of the Prior Art] In the electrophotography of a copying machine, facsimile, a 
printer, etc., there are a wet-developing method and a dry-developing method as an approach of 
developing an electrostatic-charge image, and a dry-developing method is used in many cases. 
By the dry-developing method, the frictional electrification developer which mixed carriers, such 
as iron powder and a glass bead, is used for the toner impalpable powder which made the resin 
for toners used as a binder contain coloring agents, such as carbon black, and other additives. 
The toner image obtained here is imprinted on sheets, such as a form, and it is the heat-and- 
pressure roller which has a mold-release characteristic to a toner after that, or in order to 
obtain a duplication, form an electrostatic latent image in a photo conductor, and the toner of 
frictional electrification nature is made to usually adhere to this electrostatic latent image 
electrically, and negatives are developed, and it considers [ you make it established by the flash 
plate light source, and ] as a permanent visible image. In the case of a magnetic latent image, 
after developing the latent image on a magnetic drum with the toner containing the magnetic 
substance, fixing is presented as mentioned above. 

[0003] This kind of toner is required to excel in fixable (for a toner to adhere to a form firmly), 
and blocking resistance (for a toner particle not to condense). Furthermore, hot calender roll 
fixing requires offset-proof nature (a toner should adhere to a fixing roller and a form should not 
become dirty). Reduction of power consumption when a copying machine, facsimile, or a printer 
uses these devices in recent years as it spreads also through domestic, and improvement in 
visible image formation speed are required, and using binder resin with low fixing temperature is 
called for. In order to lower fixing temperature, generally approaches, such as lowering the 
softening temperature of binder resin and narrowing molecular weight distribution, are adopted. 
However, by these approaches, offset-proof nature and blocking resistance fall. For this reason, 
low-temperature fixing-ization of a toner is in the situation which cannot be referred to as still 
enough. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, since the purpose of this invention solves the 
problem which the conventional toner has, and is excellent in low-temperature fixable one and 
excellent in offset-proof nature and blocking resistance, it is to offer polyol resin suitable as 
resin for toners, and the toner for electrophotography which uses the polyol resin as a principal 
component. 
[0005] 

[Means for Solving the Problem] In order to solve said technical problem, this invention is the 
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following general formula (a). : [Formula 4] 




(a) 



It is [ the bisphenols (A) expressed with (R1 and R2 being the same, or differing from each other, 
and being a hydrogen atom, a methyl group, an ethyl group, or a phenyl group), and ] the following 
general formula (b). : [Formula 5] 

The bisphenol mold epoxy resin expressed with (R3 and R4 may be the same, or may differ, are a 
hydrogen atom, a methyl group, an ethyl group, or a phenyl group, and n is zero or more integers) 
(B), The polyol resin to which make at least one sort chosen from the reactant (D) of polyhydric 
alcohol (C) and this polyhydric alcohol, and an acid anhydride and the compound (E) which has an 
epoxy group and at least one active hydrogen radical which reacts in intramolecular come to 
react is offered. 

[0006] Moreover, this invention also offers the toner for electrophotography which uses the 
aforementioned polyol resin as a principal component as a toner which is excellent in low- 
temperature fixable one, offset-proof nature, and blocking resistance. 

[0007] Hereafter, the polyol resin (henceforth "the resin of this invention") and the toner for 
electrophotography of this invention are explained to a detail. 

[0008] The bisphenols (A) to which the resin of this invention is expressed with said general 
formula (a) The bisphenol mold epoxy resin expressed with said general formula (b) (B), At least 
one sort chosen from the reactant (D) of polyhydric alcohol (C) and this polyhydric alcohol, and 
an acid anhydride. With the compound (E) which has an epoxy group and at least one active 
hydrogen radical which reacts in intramolecular, use a cross linking agent (E) as the main raw 
material if needed further, these main raw materials are made to react, and it is obtained. 
[0009] The bisphenols used as a main raw material (A) of the resin of this invention are 
expressed with said general formula (a). It sets to said general formula (a), and is R1. And R2 You 
may differ, even if the same, and they are a hydrogen atom, a methyl group, an ethyl group, or a 
phenyl group. As an example of these bisphenols (A), 2 and 2-screw (4-hydroxyphenyl) propane 
[common-name and bisphenol A], screw (4-hydroxyphenyl) methane [common-name and 
Bisphenol F], 1, and 1 -screw (4-hydroxyphenyl) ethane [a common name and bisphenol A D], the 
1 -phenyl -1, 1 -screw (4-hydroxyphenyl) methane, the 1 -phenyl -1, 1 -screw (4-hydroxyphenyl) 
ethane, etc. are mentioned. In this invention, these bisphenols may be used by the one-sort 
independent, and they may be used combining two or more sorts. 

[0010] The bisphenol mold epoxy resin used as a main raw material (B) of the resin of this 
invention is expressed with said general formula (b). It sets at said ceremony (b) and is R3. And 
R4 You may differ, even if the same, and it is a hydrogen atom, a methyl group, an ethyl group, or 
a phenyl group, and n is zero or more integers, one so-called step manufactured from the 
bisphenols (A) expressed with said general formula (a), and epichlorohydrin as this bisphenol 
mold epoxy resin (B), for example — law — an epoxy resin or one step — law — [to which the 
two step method epoxy resin which is the polyaddition reaction product of an epoxy resin and 
bisphenols is mentioned — Kakiuchi ****** "new epoxy resin" (Shokodo) 30-page (Showa 60)]. 
In this invention, even if this bisphenol mold epoxy resin is independent one sort, it may be used 
in the combination of two or more sorts of mixture with which two or more kinds differ from 
number average molecular weight. When using two or more sorts of mixture with which two or 
more kinds differ from number average molecular weight, compared with the case where it uses 
by the one-sort independent, molecular weight distribution (Mw/Mn) become advantageous to 
improvement in a large next door and offset-proof nature. In this case, the number average 
molecular weight of a low molecular weight constituent is 300-3000, and it is desirable that the 
number average molecular weight of the amount component of macromolecules is 3000-10000. 
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In manufacture of the polyol resin of this invention, it is desirable from the viewpoint of the 
operability of feeding that a low molecular weight constituent is generally a principal component. 
[001 1] In addition to the above (A) and (B), at least one sort chosen from the reactant (D) of 
polyhydric alcohol (C) and this polyhydric alcohol, and an acid anhydride is used for the resin of 
this invention as a main raw material. As polyhydric alcohol used as a main raw material (C), 
dihydric alcohol, such as aromatic series diol, aliphatic series diol, and alicycle group diol, 
trivalent or tetravalent alcohol, etc. can be mentioned. As aromatic series diol, it is the following 
general formula (c). : [Formula 6] 



It comes out and the compound expressed is mentioned. It sets to a general formula (c) and is 
R5. And R6 You may differ, even if the same, and it is ethylene or a propylene radical, p and q 
are one or more integers, and p+q is 2-10. As an example of this aromatic series diol, it is a 
polyoxyethylene. - (2 0) -2, 2-screw (4-hydroxyphenyl) propane, Polyoxypropylene - (2 0) -2, 2- 
screw (4-hydroxyphenyl) propane, Polyoxypropylene - (1 2) -2, 2-screw (4-hydroxyphenyl) 
propane, Polyoxypropylene - (1 1) -2, 2-screw (4-hydroxyphenyl) propane, Polyoxypropylene -(2 
2)- Polyoxyethylene - (2 0) -2, 2-screw (4-hydroxyphenyl) propane, Polyoxypropylene-(6)-2 and 
2-screw (4-hydroxyphenyl) propane, polyoxypropylene - (3 3) -2, 2-screw (4-hydroxyphenyl) 
propane, etc. are mentioned. Moreover, in this invention, P-xylylene glycol and m-xylylene glycol 
can also be used as aromatic series diol. 

[0012] As aliphatic series diol, ethylene glycol, a diethylene glycol, propylene glycol, triethylene 
glycol, tetramethylene glycol, pentamethylene glycol, neopentyl glycol, etc. are mentioned, for 
example. Moreover, as alicyclic diol, a dihydroxy methylcyclohexane, hydrogenation bisphenol A, 
etc. are mentioned, for example. 

[0013] As trivalent or tetravalent alcohol, 1, 2, 3, 6-hexane tetrol, 1, 4-sorbitan, a PENTA 
erythro toll, a TORIPENTA erythro toll, 1 and 2, 4-butane triol, trimethylolethane, trimethylol 
propane, 1 and 3, 5-trihydroxy methylbenzene, etc. are mentioned, for example. 
[0014] Moreover, the reactant used as a main raw material (D) is a reactant of said polyhydric 
alcohol (C) and acid anhydride. As an acid anhydride used for a reaction with polyhydric alcohol 
(C) For example, phthalic anhydride, trimellitic anhydride, pyromellitic dianhydride, Ethylene glycol 
bis(trimellitate), glycerol tris trimellitate, A maleic anhydride, tetrahydro phthalic anhydride, 
methyl ten truck hydronalium phthalic anhydride, And methylene tetrahydro phthalic anhydride, 
methyl, and methylene tetrahydro phthalic anhydride, Methyl butenyl tetrahydro phthalic 
anhydride, dodecenyl succinyl oxide, Hexahydro phthalic anhydride, methyl hexahydro phthalic 
anhydride, a succinic anhydride, a methyl cyclohexene dicarboxylic acid anhydride, an alkyl 
styrene maleic anhydride copolymer, a chlorendic anhydride, and the Pori azelaic-acid anhydride 
can be mentioned. 
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v'XnfcfUV- (1, 2) -2, 2 - t'J* (4-t Fo 

(1, 1) -2, 2-b^ 

/p/'y, ^y^/pei/y- (2, 2) -#y* 

^r^f^y- (2, 0) -2, 2 - bT^ (4-fcKn 
^v-^m^/U) Xtt^>\ xKy^^/u IfU'V'- 

(6) -2, 2 - fcTJ* (4-tKP^V7x^) -?X2 
»>>\ >K!)t^nlfl/y- (3, 3) -2, 2 -If 
* (4-tFa^>7x-/l/) z/ns^ftjfdSaiUf &Ji 
5o *3SWtc*3V^-C, *fJH^-/uiLT, P 

[0 0 12] fflMWR^*— /ui: Lt(±, 0*J;lf*\ 

[0013] 3M*fc^4fficOT/^^— /ui: UTf^. 
XfcT, l t 2, 3, 6-^fyfhn-/K 1 , 4 - 

n 1, 2, 4~^ybyt-/K h!)^fa 

— /Vrc^v, hJjyfP-^ny^y, 1, 3, 5-h 

[0 0 14] (D) <t LTfl^&tL-SKJS 

»f±. m^mr;v^—jv (c) £B^>Mfet<©KJS«i 
-C&3 0 #fffir^=— >v (c) 4:<DSJS:irfflv^ti/5» 



uttt, MtK^^/^jh, M*hy^y 

^f^xyf7fi/yfF7t Knf 
7<^A— ^rift Ko«l*^^/^», 

[0 0 15] 017/1/3^ A^£»&*4fe03E&«\ il 
ft\ fcfeSgco^PSET, 8 0t-I 5 0*C-ei — 8l»|iB«>S 

rte, *»ft^ h y *BMt:;& y * 

mitv?-<y a§(07/^ y uk?. th^^^ 

f/u^y^7^y, h y jn^yl'T^ >\ tfy^>-^<o 
S3iK7^y, fh^^f/vry^^^A^ny h\ ^ 
v^/^hy x^/ut^^9a^p y K^S4«7y 

h y ^.c^/UThx^^ >\ hy^^yU^^ 
fe*«*lc:*tLT, ififif, l-1 0 00ppm, »IL 
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[0 0l6l'**8B<O»flB<o±IR» (E) tLtfflV^ 

y— /K K^S'A':?*/— Sri'Uy — /K 
tfbfl^o 2&T ^ LTIi, PU^rf, ^/xf/ur 

* y — /ur ^ >\ y s v^oigjwis 2§r * 
v. N-^f;v7-yy, N-y ^^h^-f^x, n— 

[0 0 17] *3BW<0«JBO3tta^*5^X. tt 

(A) *5it/ (B) «h, (C) *5£tf (D) **bm\i 
tiZ'J>t£<k*>imt. (E) 4r*»SS*aiRlc. jfc 
Sfl^CT, l&mM (F) Srffiv^Tfciv^ SR«»J 

3ffi&±<D*#*^mmKXi>m^biiz>o #y 

pxf uy hyr^y, -r^y^ynk>r^y, tr 

* (^t^fuy) hyr^>\ hy^f/v^w 
f^^r^y, ^i/T^/yobvur^, y ^ 

[0018] mm&gak t-cn, ^tk^a- 
MtK k y y y * iiTk^ny y 5/ hgfc. 

hyy Jf-K 7h7t K*?&*:7 

L^yfh7t Kn«7^/^ y Ky fuy 
= y f ;vv^ n^t y^^fyKSW, 




SSs 1, 1, l-hJ>* (4-tKn^>7j^l/) y 
1, 1, 3-hy^ (2-^f^-4-tKP^r 
i/-5-ter t-^7x-/u) :/cia<>\ 1, 
1, 3- hy* (2-y^/v-4-fc Kn^V- 5-t 
er t-/f/U7i=yl/) ?^>\ 1- [a-y^/V/- 
a - (4-t Kn#^7xn/i.) ai^vi/) -3- [a, 

V, 1- [a-y^/V-a- (4 -b Kci^i/^ai^ 
,u) ai^vt/) -4- [a, <*-t\X (4-t 

[00 19] 3 ffi£U:<D^7K3r 3fl6£U:tf>:7 
y -/Mt^* fcfi 3 ffi^icOT/i^— /Wb£«3 i: ^ 

5o 3i^7x/-;Wk^iitit ^ 

^y— /t-y #7y^WJB, t;vy^i//-/i/y^7y? 
1, 1, 1 - hy * (4-t Ka^>7x-W 
1, 1, 3-hy^ (2-^f;P-4-tKn* 
y-5-ter t-^f/V7xn;V) 7P^y, 1, 
1, 3-h!)7 (2->f/V-4-t Kn^y-5-t 
e r t ~rf^;^-7zr.=-;\y) *J '2 > \ 1- [a - 
a- (4-t: K^v^^—A-) jxv^AO -3- [a, 
a- tr* (4-t Ka>v-yaijxyw) ji^/U) ^<>-fef 
>\ 1- Ca-y^/U-a- (4-t FP^y7x^ 
/W) —4 - [a, a-f.X (4-t KP^y7 

^c^/u) m^-yu) ^y^y^^ifbtlSo 3<ffi£*_htf) 
tlilJ, 1, 2, 3, 6-^3rU- 
yrhD^/K l, 4-y/nf^y, ^xy^y h 
— /k ^y^xy^y 1 — /k hy-o-^^y^y h 

— /K 1, 2, 4-^^yhy^-yK ^y-feo— ;K 
2-^f^n/<yhPt^K 2-y^-l, 2, 
4-^yhy^w hy^fo^vx^y, hyy 
f p^/i//nAy x i, 3, 5-hy tKp^f;P 

[0020] ^«n<D«iBott3a»:. (a) 

*5J:U< (B) ft&VlCjm (C) (D) 

5itftL^>/«c< t h int. *.tf*i/mt&fc-tz>ft& 

**«:»Wfc*ft< !: t> l«»t*ft*ft (E) , 
Sbfc^W!:rt?C-C*««l (F) fc«r, fi^oSJt^^r 

^fi. WTO^ (1) - (8) «ri»JB-t-3^4:d s #* 

A: ^7^y-;K7)ii 

B x : <&^S^7^y--yuM^^^v«Hi(Ofifi 
N B1 : e^-Tfi^7^y-/wS^^^V«J!t^^^ 

N B2 : tf ^ 7 ^ y -/^rnTK^r^tB^CO^.^ * 
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• 



f : 9kmm<omm 

[00 2 1] 
[&2] 



10000S 



2CA + B.+B.+C+D + E + F) 



- & 1000 (1) 



E/N e+IE/N 6 +A/N*+C/Nc+F/N f -B,/N.,-B,/N BI | 
(1) liS!fi£L«fc5«tT*»ll&0>38ft# : F«*^Tc, 



1.2 £ 



B./Nb.+BJN a» 



20. 85 



(2) 



E/N e +A/Na+C/N c+F/N, 

(2> \t*#*-sm£m&±75&*mm£*&ait*mT° 



0.4£- 



B, 



-£ 0 



C3> 



A.+B,+B,4C+D+E+F 
(3) tt±JS*4+«>K^«xj1« + i'«B&»«I^S^To 



0.4 £ 



C + D 



A, +B, +B, + C4D + E + F 



> 0.03 



(4) 



(4 ) [i£jg#*<D£faz;io-JU£fcli£ffi7>U,:3-;i/£ 



D =N„xC/Nc ttzitD =0 



(5) 



(5) li^flfiTJb=i-^iaSt«|7jc«3<0»it*^To D-Ofi 



0.15 & 



A, 4 B, +B.+C + D + E + F 



£ 0.001 



(6) 



33 =fct/ ( 2 ) xtli ( 7 ) *> <fctf C 8 ) ztifrSo 



10000 £ 



1.2 a 



2( A, + B. + B. 4 C + D 4 E *Fj 
E/N e +IE/N e +A/Na+C/Nc-F/N»-Bi/Nb.-Bi/Ne > I 
B./No-.+B./Nb.+F/N, 



£1000 C7) 



S 0.85 



(8; 



E/N £ 4A/N»+D/No 

*mz-&<r)&&iiz>z t&mik-fz. tut, i&ft?&tr 
-/uM^tf*->mm t «, ^-mtt^m 3 o o ~ 

3 O 0 Otf>^2K*v^g|$r;t5fcU iS5#-7-fi t** 7 x / 
— ;i>m^#*ri'ffiffitt*. ¥*SJ#7-fi3 OOO-lOO 
O 0<DauK*->«tli$r«^-r5o ^#*~>®m(0 



[O O 2 2] *&W<omm<0$l&ltZio\,^X , dWtt#AD 

t l-c'j±. tK®?^^ h y TK^b* J) ? 
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^ft:*ttr, a*, 1 

-lOOOppm, KliS-SOOppmi:/^ 

^TfcSo 

[0023] *ftm<nmm<nw&ic&tfzmmmfeiz 

gl^LTte, =*->u->\ h^^^SBUb-e*. 2 

N, N-^f^7t^7n\ i;^f;^;^^r^ 

tt^srws-i-sctas-es*. ^ne>o»«r4iti# 
2«H±ta*Lttt«t s c b-c* ^. mm 

©1-10 011%, L< i*5 — 5 Offifi%tf>i^ 

[0024] ^^mftJpKtfteistfss^atttt^ tttt 

fi^fcctS^, 1 2 0-1 8 0tWffii-e^ 6 

Sfc/HJ&HU stf^Sfi, 7x/-/^ 

fit, *RttK^**->a3ft5MjteU*:l*XSi, rftt>%. ^ 
jK^^Sfit LT 2 0 0 0 0 (g/Ujfi) £Lh£#ofc 

[0 0 2 5] z<D±oK\^xnbftz>-&&w<vmma, 

(Mn) ^1 000-1 0 0000 
«8H<Dt>0*5»4U<. 4*K#*L<tt:2 5 0 0-5 0 

0 OOfiSHcOt>CO-CfeSo fig^SH^fi (Mw) 
¥^^^atDlt (Mw/Mn) te5 — 5 OT&SkcDdS 
#*L<, 10-3 5"C*>5t>W4U^ * 
fc, 8 5-1 5 0 e C(Ot><O^/ff*L<. » 
fc, 1 0 O — 1 3 5X:<Di><D&fft& LV\ £ b(C s Tg 

cofcwds ffiffl«3Btt, Iter y -fey htt*5£UW:/P jy 

ft, Sfif, 1 0 0-2 0 0KOHmg/g, S^KIi 

1 2 0 — 20 0KOHmg/g^i5ffi5:ft5 fcO 
T&S„ • 

[0 0 2 6] £fc, (IWeaK!>*-A-*Mi«r± 




tt, tt*»««<D#«^»Sr-&tffeO'C*>So 
[0 0 2 7] *»H<B h+-«cE*SftS*fi*tt, £ 

t LT, (Kitf, fa^^/H/^K, X-Otf 

o^r^v^A^risUHffettS. 
[0 0 2 8] *5l^co i-c*5»tS«fe»JcOE^ft 
h^— O^filC^LT. a** 0. 01 — 2 0li 

50 h-^— *i«4>*m«»JTa>s«tt 

F-*— i LTffl^SS^U:^ *tt»#E***iS 0 ffl 

51 Mm«T<0»»5tc-C«>Swi:36«#*LV\ *38W<0 
h^-^*tt»*ft#i-S«tth^-^*>S»^, "t<o 
E-&»&tt. a», *&#*tJIBl 0 0lfWU3 0 
— 3 0 Ofigg&i&g, »* L< it5 0 — 2 0 OfiftlffcD 

[0029] $e>i^> r*, flfria^*g»» 

S^ird^T^So «*tf. ^«fSgi:LT^$nTV> 
S^^^>T^ y/u*««, aKy^^y/MBIB, 
->«MB**E^-t-Swi:*-C#S. ji&BiaCU. 
T, ffisnfi^l. pTMBd. MT^K^DhVy, 
^M!)xf uy, ^7y-<^t7>^^, T ^ KVy 

ifflfcJfMB'&'rS r fc ^T^r So 
[0 0 3 0] *3SM<0 h a*, 5p*&tta3 — 2 
0/im, »*L<«C5 — 1 5/*mC0S[^C0JgfliTfi6ffl^ 
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10 0 3 1] 

SH^S (Mn) ^tffifi^^S (Mw) % #7* 

[00 3 2] 1) m;tf*-^fi 
WliMftO. 2-5g^U 2 0 0ml(D377 

*. l/5tt£0llUMHK ($***+>«liD 2 5ml 
K % h/Uo^-^y-yl^g^fg (1 : 5 



0 m 1 £Anx.*:&, * l/'/-M/y K UT 1 

/ 1 o h y * A**«-e«3t^So 
^^aa (g/afi) =1000 xw/ c (b- 

S) XNXF) 

mm&& (g) 



[00 3 4] 3) jf^xm&i&m (Tg) ; 



W 
B 
1) 

3 (ml ) 

n : *imw- h y * j*jmwL<r>mfe& 

F : TK^ft:^ b y * A*»»^*flS 
[0 0 3 3] 2) GPCHiSftW^I (Mn) ft 
±t«fi5F*^fl (Mw) ^ao^ 
»igS«5f.8 OmgSrTHF 1 0m 1 C»»Lt«»»S: 
SS!U :^M10 0M^*7^»AU TIB 

y i^v*J?-e*«)fc. 

K^7A + GLR400MrGLR40 OMt 
GLR4 0 0 

(±T0fflHflsjJr (tt) K> 
40t 

THF (1ml /m i n) 
UV (2 5 4 n m) 

SEIKO1DSC100 
SEIKO1SSC5040 (Disk Station) 



^7 ml : 

[0 0 3 5] 4) ttffcjfi ; *<b£Mft38« (p< h9-tfc 
FP9 0) SrffifflL-C, lt/m i ncD#fflia«-C 

5) *®?gtf<D$J5£ 

(a) 2 5ml^^77^3|C»Il. 5 — 2. 0g^ 
tiWL-CAtb. ^ L/^fa 7-V'-7'4 AT'X^ / 

fee SMB&^fefc»*a*fc« % tt«*nn*/UA4rifl 
^0 L"C„ 2 5m 1 ©S»lC^^7y^LTKftS»4SI 

(b) «»®««\ KB rtt-fe^ (J5S : 0. 2mm) 

»on^AMi:LT400 0cm" i 
-3 0 00 c m-^JftStfiSttcOSliR-X-^^ h/V*fflj£L 

[0 0 3 6] (c) *ttfc2oOK»t2t , -^^^*T 



25-150t 
1 Ot/m i n 
0 . 5 s e c 
1 Omg 



#*>fco ftfc:, T, +T 2 <0fKA>&* ^«)ff*U-C*5V^ 

fc*ttfc«*a*&. *B?gi8& (eq/i) rest 

*B£gtiG (KOHmg/g ) = (7Kg£SS«/4) X56.1XF/ 

(^ll(g) ] xioo 

F : KB r-fe:/W)J53flfiE F = L 2 /L 2 

L x : ttajS^figBS^-fe/b^lSS (mm) 
L 2 : m^mzi^m Lfci?/WE>J¥$ (mm) 
[0 0 3 7] IfcSftCQffrig 

(a) 6OC02 5m 1 77^=i(C^U^3.7"V/-/4 
A-ClbKLfcfta^x^l/i/^!) a-;ut, 0. 1> 
0. 2, 0. 3. 0. 4, 0. o&XtfO. 6g£, * 
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tl^eil 0. 075, 0. 1 5 1 , 0. 2 2 6. 0. 30 
1, 0, 3 7 6*Si;U 5 0. 4 5 2 eq/l^*8SSt 

(b) Ztlb(DmmmKr>^X. KBr«t^ 05$: 
0. 2mm) £jf^T, 4 000^3 0 00 cm" 1 ^ 

6) 5£3tS*lfc 

g-Jr-fc? Dy^ ^ttS8^«^-^K«[^a («±-fef a 3, ^ ^ 
3 50 0) oft3ilpfflJftt2-9-^*Eia««r*5CRr«»w 

[0 0 3 8] 7) By'n jy^V^tt 
7 Om 1 ©#9*B*:^HK*l£ h-t— 1 0 g£A 

[0039] mmm 1 ) k*msb. a*fh »*a 

P. *5il> # ^at« : ^«X.fcSfi5 0 Oml t/^^7 

^St^pfcfuy- (1, i) -2, 2 
-fcf* (4-tKn^>7x^) "/n/^ (H#J|ffi 
{t^tfcfik KB-2 8 0, OH| : 2 9 1 KOHmg/ 
g) 3 3. 9g, I*7^R2 6. 1 g, ^i^v' 

(B DMA) 3 0mg»^ 130^4^14 
l*IBKJS$*fc. 

[0040] Rjea-fr4bft5 oncaTtcjwpa, t*^^ 

i^A4 1. 3g, t t X7i;-^ASS^^ 
V«M6 (=»S»ft*tt>U i*S^R140P, a: 
#*^Stl8 8g/eq) 12 7. 6g, \f*7=./ 

j/^R30 9, x^>>^i2 7 5 0 g/eq) 48 




g> 3cS#jS6l ,9. 7 g, jSitM^T y Vg£3. 5g 
5 0%7k««0. 12gSr*Px.fc 0 1 6 0t-ClB$figS 

S^1 3 3 3Pa (lOmmHg) l:ilf: fl $f>{:i 

M2 0 0 0 0 £JLhT*>5 C £ Srflt^ Lfc^, Utf: 

[0 0 4 1] #&*tfc#y *-/u»BSo«cftift» 1 2 4 
^C, ^f5^te»a«: 5 St:, (Mn) : 

3 4 0 0, iLm^P^^T-fi (Mw) : 7 50 00, Mm 
WWH 5 * (Mw) tftV^HP-ft (Mn) COtfc (Mw 
/Mn) «2 2, *8SIttl5 8 (KOHmg/g) 
-C^ofco «T\ A-WJHft (P-l) fcv* 

( 6 ) *0«*r*«)fc t w ( 1 ) 3£-0tt 3 2 0 0, 
(2) 5fc-Cte0. 9 8, (3) ft-?f±0. 16, (4) 

st-eiao. 20, isJ:!* (6) S-etto iritff Six. # 

(1) ~ (6) SiSrWJBi-St^tb^o-Cv^^^ds* 

[0042] 2) mmm i te*5wc\ 

^g^rtr^^oiy — /ua£4 6. lg, e^;7^/ — /u 
AlMx^iMi3 3. 7g, t^7x/-;u 
AfflH»=£ (x^i/St= 2 6 4 Og/eq) 

^40. 5 g . gcA*K«r 1 9 . 7g, ^77!)y»fe 

[0 04 3] »&ftfc#y *—yU«ai«)*fl2Ali 1 2 1 
ID, #9 6 0t (Mn) : 

3 3 5 0, Sfi^^fi (Mw) : 5 4 8 00, ftfi 
(Mw) b&WtiafH-M (Mn) colt (Mw 
/Mn) fil 6. 4, 7Ki£i^l5 9 (KOHmg/ 
g) "Cfcofco »T, yHIUBSr (P-2) 

fcv*3. #tta*ROPHc:ov^-c, Ate (D - 

(6) *cDffiSr#«>;fc:<kr.^ (1) ^3 4 0 0, 

(2) ^t-CtiO. 98, (3) it?!4 0. 13 5, 

(4) at?tto. 20, *5£tf (6) areriofctfffs 

*U (1) - (6) StifttfitOfcfto-C^fti 

[0 0 4 4] (HM«|3) »k«l(C^^ im^Hfe 
fflM^7x;-;l/A^5 1 g, tf ^ ^ y -;VAl 
»HK3c#*->ttBBS:l 5 0. 5g, ^7x/-yVAl 

6. 6 g*Dx.^^^-fi, fcW«k:SJS«rtTV^# 
[0 04 5] #&*Lfc#y ah-/H»K^>«fls*tt 1 2 3 
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#7X&»mM: 6 3^, (Mn) : 

4 10 0, flI«¥*S$HF-S (Mw) : 7 1 00 0, Sfi 
(Mw) £3S¥*S5H^fi (Mn) CD it (Mw 
/Mn) HI 7. 3 1 4 1 (KOHmg/ 

g) -efeo^. bit, ro*p*-/mr»* (p-3) 
<t^5. ^-e, ^ttii^Kfti-o^T, msb (i) ~ 

(6) *<Offl[Sr*«)fc.tr^ % (1) 6 0 0, 

(2) StliO. 9 8, (3) St-CttO, (4) 5£T1± 
0. 2 0, *5J:t^ (6) 'K-ettO. 0 2 2 fctHfS*^ 

# (i) ~ (6) iK l &ffim.-rz>h<Dtte<*x\<^z>zt& 
[oo4 6] mmw4) mnMi\c#^x % mn^m 

fflM^^^/ntVy (1, 1) -2, 

(4-tKD^>7i-;i') ^n/^vS: l 7. Og, M 
*7^/*^13g x tf^^^y — /WA£4 8 . 8g, 
tr^7*y— /WASJK^^vWJBSrl 5 0. 8g, 
$MI?ir2 9. 9g, ^fTUyKSrOg, 

/uAmmj&^tf^-i/wm (x*^i/at= 2 6 4 o 

g/eq) £3 0gJC^;t, S5>{C«l7K7^/v«Srl 0. 5 

[0047] »e>nfc#y ^—^mm<Dmt^n 125 

#9:ME#ia* : 6 0^, »¥*&#^fi (Mn) : 
2 5 0 0, ttfi^f^S (Mw) : 5 9 3 0 0. fifi 
¥*&»-T-« (Mw) (Mn) <OJt (Mw 

/Mn) J32 0. 6, *RSlfj:l5 6 (KOHmg/ 

gV-e&ofCo ^t, c<otf y /mm* (P-4) 
£i^5o ^ttMSmco^t, MIS (i) ~ 

(6) «<0fi*3ft«>fci:£.*>v (1) jt-Cf* 2 3 0 0 , 

(2) a:-Ctt0. 9 8, (3) 10, (4) 

a-CfiO. 10, (6) StliO. 0 3 5^tS 

* (1) - (6) afc<0£*oT^S 

[00 4 8] mmm 5 > 8j#sse, ««th s*#a 

P, *3±tSSSriifc«5 0 0mlO 

•^^yzf/V^y^zi^^ — /VA^Mtf^zK^ 

*K#fMifi : 1 8 8 (g/e q) ) 139. Og, ^ 

^tf* R 3 0 9, 3caK*^3fl : 2 6 4 0 (g/e 
q) ) 30. Og, t # X7x7-/PA3 9. 6g, #y 
tt*/-?u\?\s> (1, 1) -2, 2-tf^ (4-fc: K 
n^^^oi^yu) 7>u,<is (=#m»t¥4fc8L KB- 
2 8 0, OHf : 2 9 1 KOHmg/g) ) 15. 0 
g, P-^^W7x/^/P6 7. 4g, W-MyZ/Vtifc 

9. 0gioJ:OTVi/y3 0g^tt^ a3R#ffl«T 
t\ Lr*»{b^ h y *a i o%tK*»i . 




titmfrtfX 1 3 3 3 P a * -e^BE Ufcc i$J£T, 1 ^ 

gtt200 0 0 (g/^fi) £JLk"C*>ofc p ^/if^rv^S 
Ufc ~ t &$mX2tc(DX. SZf&lstzm 

[004 9] # wifely 116 
#9 5 9t, »SF*S^T-* (Mn) : 

2 6 0 0, SftT^'f-S: (Mw) : 4 5 800, fifi 
¥*94^S (Mw) «fWt (Mn) <7)i* (Mw 
/Mn) Iil7. 6 % *R*BifcJ: 1 4 6 (KOHmg/ 
g) -efco*: 0 «T, n oaK » y^WJ»a: (P-5) 
h^?„ r^-e, #tt^J[^Wcov^-C, buI2 (1) - 

(6) S;coffi^*^fe<h (D ^-C«i 8 0 0, 

(2) S^ttO. 98, (3) STCfctO. 1, (4)5£ 
XftO. 0 5, ^ii; (6) 5*^*0. 0 3bzt&£ 
ft, & (1) - (6) ***J£-rafcOfcfcoTV*6£ 

[0050] (jtttM i ) Mftmm, rasth »*»a 

/u^^^tr. ^f;i/fi/7^u-h4 5 0. lg, 
^f/W7^l/-M3. 9g, tru^i/y =r— JV 
4 00g, *5j;^!?iMB0. 18g£r£ti£^, 17 

& 2 1 0t, JE^^r 1 3 3 3 P a ^»*>7 , a b°UV^y 
^lo $6^, «*7?A*17. 2g»t, §P>^ 

3«rlBKjaS*rffv\ £&l-1tmm&7 9*=ifrh&QM 
Lfc 0 w&ttfc^y^^^/vwre^ttftjStti 2 it:, 

1Jy*%mMM : 6 8^, ft^J»^fi (Mn) : 3 3 
0 0, ItT^^i 1 ! (Mw) : 7 8 0 0, Mw/M 
n : 2. 4Xhotz 0 

[0051] (mmme) mi&mnc&^x, m#<om 

mm&tfV ^r^zfn (i, i) -2, 2-er 

^ (4-b Kn#>/7xx;v) 2g, 
S*7^/^3 4. 8g, ^7x/-/UA^l 5 
5. 3g. tf^^y— ^A®ttx,f^^ffll§:3 4 
2. 8g, tf^^icy— ^AWMM^^^mM^x 2 
Og, ?clfi^6 9. 9g{C|g^, ^f7!lV»i« 

JK. f^^7VG-3 10 1, 3i;K^^>^S : 2 1 0 g 
/eq) ^32. OgJWimtt, SUtWlfcnWc 

l-c, #y /i^itftSafiLfco it^nfc^y^i^^ 

/UBilBOWLftttl 2 0^, tfyxm&mt : 64t, 
ftsp^J^fl; (Mn) : 2 8 6 0, Sfi¥*&^S (M 
w) : 4 6 6 0 0, Mw/M n : 1 6 . 3 , Tk^Sffi : 
167 (KOHmg/g) X$>oti 0 ZZX S ftj±&& 
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jsifsfcio^-c, mm o) - (8) atott&Afefejrr. 

(3) SCCttO. 15, (4) SC-CttO. 10. 
(6) a-CtttO, 0 4. (7) 5£-Cf;£2 6 0 0 , 4oJ;tf 
(8) S-CttO. 9 8iW-»*tt, * (3) - (8) ft 

[oo52] (Mmw 7 ) mmm i -c»e>*bfc# y a— 

/HMI (P-l) 180g, (H^ffc 
^ (») §g, ma- ioo) i 2 g , jKy/otfi/yy 

(HflMWttt«U ^3-;W6 6 0P) 4g*5j: 

^^^^^^ -^v-swemmmzi, 
js<oo. 4wt%t45»^t«*tt^9* (b^t^ 

n^/vliU, R9 7 2) SrS^U 

Are 2 EL 3 0#M1$U «-^¥*fflh^-4:»fc 0 



T — (5p*Sa« :60-l00^m) 95gt^, *u— 

I0053] (Hi&0y8~i2) &#uc:fcv>T, tfy*- 

-/v»ffi (P-l) coft^t>ic, sKy*-/w«ffiP-2 
~7&ttflLfc£l*HU JOIM 7 fclfll«fc:i/r«*W 

[0 0 54] (JtttH2) aK'J*- *4MR (P-l) tf> 

ft*>9i^ ittt«[i-c*jdtLfc*yMy/mr»tfflv^ 

[0 0 5 5] 



Si 





mew 7 


^SSW8 
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A 


A 












13 0 


12 5 


13 0 


*7t9tHttflUE( «C) 


19 0 


18 5 


18 5 





3£8fi081 0 


1 


zmmi 2 


Jfc«0*2 




A 


A 


A 


A 














13 5 


12 5 


13 0 


13 5 




180 


1 6 5 


1 8 0 


15 5 



[0 0 5 6] 
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